Since Feyrter (1938) described the 'diffuse endocrinic epithelial organ' as composed of 'clear cells' present in some endodermally derived organs, such cells have been identified also in the epithelium of the airways of several mammals including man (Frohlich, 1949; Feyrter, 1953; Bensch et al., 1965; Lauweryns and Peuskens, 1969; Cutz and Conen, 1972; Hage, 1972; Moosavi et al., 1973; Cutz et al., 1974; Lauweryns et al., 1974) . These cells have been incorporated into the amineprecursor-uptake-decarboxylase (APUD) system proposed by Pearse (1969) , and they are seen either as isolated cells or in groups. In both types of distribution the cytochemical and ultrastructural characteristics of the cells appear to be the same. Lauweryns and Cokelaere (1973) and Hage (1974) reported that the Feyrter or APUD cells of the lung form a storage and secretion site of 5-hydroxytryptamine. These endocrine-like cells can be identified by their argyrophilic staining and formalin-induced fluorescence. On the basis of their histochemical and fine structural characteristics, the APUD cell type has been established and appears to be identical by both techniques. They are also said to be in contact with nerve fibres (Frohlich, 1949; Bensch et al., 1965; Lauweryns and Peuskens, 1972; Cutz et al., 1974) . Lauweryns and Cokelaere (1973) also suggested that these cells possibly contain and secrete related amines and peptides, which could influence the hypoxic pulmonary vasoconstrictor response. Depletion of their cytoplasmic dense cored vesicles by reserpine, or in response to hypoxia, was given as evidence for these suggestions. Similar findings were reported by Moosavi et al. (1973) , who found a decline in the number of Feyrter cells during the rat's neonatal period, using a semiquantitative method. The possible effect of lung growth on this calculation was not taken into account. These authors also tested the influence of acute hypoxia on the number of cells per centimetre of airways epithelium and found no significant difference between the control and test groups at 4 days of age. According to Lauweryns et al. (1974) Hypoxia was established by putting 1-year-old does at 15 days pregnancy into a chamber at a simulated altitude of 3105 m above sea level (PB=522 mmHg). They were maintained at 230 C, 50% relative humidity with an average of 23 hours of hypoxia per day before parturition and 23-5 hours per day after that.
Animals at 1 and 5 days after birth were killed by decapitation or sodium pentobarbital injection, whereas 10-day-old animals were killed by sodium pentobarbital injection. The hypoxic rabbits were killed 2-15 minutes after they had been removed from the hypobaric chamber. Bouin's fixative was instilled through the trachea at a constant pressure at 11 8, 11-4, and 11-2 cm of water for the 1-, 5-and 10-day-old groups, until the lungs expanded completely in the closed chest, as suggested by Dunnill et al (1972) . Time of perfusion was the same in all groups. The lungs were removed and their volume was estimated by water displacement. They were then immersed in Bouin's fixative for 18-24 hours and a new volumetric estimation was made to assure that no changes in volume occurred during fixation. Each lobe of each lung was sectioned in two parts by making a saggital section in the midline so that in all groups the complete area of the section could fit on one slide for histological examination. We assumed the Feyrter cells to be randomly distributed and that 'a tissue section is a quantitatively representative two-dimensional sample of a threedimensional system of randomly distributed tissue structures' (Weibel, 1963) . The blocks were cut serially at 7 microns; for staining of the sections we used the method of Grimelius (1968) using 0-06% silver nitrate as modified by Schesweisthal et al. (1975) .
Several stains for identification of the APUD cells were used: the Fontana-Masson argentaffin reaction (Luna, 1968 ); Solcia's lead-haematoxylin stain (Solcia et al., 1971) ; and Holmes' argyrophilic technique (1943) , which was also used for identification of nerve fibres. A systematic search for mast cells was performed using three animals per group; the sections were stained with Luna's stain for mast cells (Luna, 1968) .
After the number of isolated cells and the number of groups of cells had been counted in each section, the images of the sections were projected on a piece of paper, the contours were outlined, and the drawings thus obtained cut so as to give an exact outline of the sections. The pieces of paper were weighed and the weights compared to that of a piece of paper of known dimensions in order to determine the equivalent size of the paper. The projected size was calibrated using a slide micrometer and the projected measurements were divided by the calibration factor obtained. The result of this division gave us the real area of the section. This area multiplied by the thickness of the section is the estimated volume of the section.
The number of cells per unit of lung volume was obtained by extrapolation of the number of cells counted per estimated volume of the sections to the number of cells that would be in the unit volume of the lungs assuming a direct proportion with the data obtained. An analysis of variance of the groups was carried out and differences among and between groups were determined following Duncan's procedure (Steel and Torrie, 1960 Fig. 1 (X1500) . In the normoxic groups, 1-day-old animals were significantly different from all other groups and the 5-day-old group presented significant differences from the 10-day-old group. Among the hypoxic groups there were no significant differences (Tables 2 and 3) .
When the hypoxic animals were compared with the controls, the 1-and 5-day-old rabbits were different. Subepithelial nerve fibres can be identified in the walls of small bronchi and bronchioles and nerve fibres can be seen between non-APUD epithelial cells (Fig. 7) . cations of those changes are not. Nevertheless, it may be suggested that some environmental or physiological factors associated with the start of extrauterine life and lung maturation affect the apparent number and probable level of activity of these cells; these changes seem to be enhanced by alveolar hypoxia. When we examined the lungs of hypoxic animals 1 day after birth, apart from the quantitative differences between this group and the corresponding control animals, the groups of cells appeared to be depleted of their contents in several instances in the hypoxic group; this observation was not characteristic of the control animals. The same depletion was seen in the 5-day-old hypoxic animals, but to a considerably Fig. 7 Intraepithelial nerve fibres (arrows) between non-Feyrter cells in a small bronchus of a 1-day-old rabbit. Note subepithelial nerve fibres. Holmes' stain (X 1500).
lesser degree than in the 1-day-old hypoxic group. Since we have only light microscopic observations at this time more detailed aspects of interpretations of these results will have to await supporting ultrastructural, biochemical, and physiological observations.
Various effects of hypoxia on pulmonary cells have been reported independently by other workers, which may indicate a generalised stimulus: (a) depletion of intracytoplasmic dense core vesicles of the Feyrter cells in rats and rabbits during acute hypoxia (Lauweryns and Cokelaere, 1973; Moosavi et al., 1973) . This agrees with our present findings of a decrease in the estimated number of Feyrter cells and possibly degranulation during chronic hypoxia; (b) degranulation of mast cells in rats and guinea-pigs (Haas and Bergofsky, 1972) ; (c) inhibition of phagocytic activity of the alveolar macrophages in rabbits subjected to chronic hypoxia (Dumova et al., 1975) ; (d) there is also evidence that hypoxia causes a reduction in the number of circulating platelets in man (Gray et al., 1975) , mice (Birks et al., 1975) , cattle (Genton et al., 1970) , and rats (De Gabriele and Penington, 1967) , although platelets may not be essential for the pulmonary vascular pressure response to hypoxia (Weir et al., 1976) .
Substances contained in all these cells are released when alveolar hypoxia has been provoked. (Gillis, 1973; Said et al., 1974; Junod, 1975) . The origin of substances like 5HT and norepinephrine or their precursors can be either extrapulmonary (eg, coming in the blood) or pulmonary (produced by the lung). 5HT and NE are well known to be extracted by the lung of the rabbit and other species from the pulmonary blood (Iwasawa et al., 1973; Will et al., 1975; Cronau et al., 1976) . One site for storage of these amines after being removed from the circulation could be the Feyrter cells, since, according to the studies of Lauweryns and Cokelaere, they contain 5HT, probably among other biogenic amines Lauweryns et al., 1974 (Cutz et al., 1975) .
The idea of a possible storage role of the Feyrter cells of the lung was also proposed by Lauweryns and Cokelaere (1973) , Hage (1974) , and Winckler (1976) . It is also of interest to note that in pulmonary hypertension in man, the removal of 5HT and norepinephrine from the pulmonary circulation is quantitatively enhanced (Gillis et al., 1972 (Gillis et al., , 1974 . It is possible that this change is related to the diminished number of identifiable cells due to hypoxia reported in this paper.
We have seen that the bronchial and bronchiolar epithelium is innervated in neonatal animals, but not only in the selective way described by other investigators (Lauweryns and Cokelaere, 1973; Cutz et al., 1974) ; (eg, only the Feyrter cells were reported to be innervated, forming the so-called 'neuroepithelial bodies'). Similar observations are available from several species. There are unmyelinated epithelial axons in the trachea of humans (Rhodin, 1966) , in the bronchi of rabbits and guinea-pigs (Fillenz and Woods, 1970) , in the tracheobronchial tree of the cat (Hung, 1976) and rat (Jeffery and Reid, 1973) , and also in the A. Hernandez-Vasquez, J. A. Will, and W. B. Quay bronchi of birds (King et al., 1974) and mice (Hung and Loosli, 1974 
